Purdue University

Purdue e-Pubs
Open Access Dissertations

Theses and Dissertations

8-2018

Understanding Autism Spectrum Disorder through a Cultural Lens:
Perspectives, Stigma, and Cultural Values Among Asians
Ankita Krishnan
Purdue University

Follow this and additional works at: https://docs.lib.purdue.edu/open_access_dissertations

Recommended Citation
Krishnan, Ankita, "Understanding Autism Spectrum Disorder through a Cultural Lens: Perspectives,
Stigma, and Cultural Values Among Asians" (2018). Open Access Dissertations. 1984.
https://docs.lib.purdue.edu/open_access_dissertations/1984

This document has been made available through Purdue e-Pubs, a service of the Purdue University Libraries.
Please contact epubs@purdue.edu for additional information.

UNDERSTANDING AUTISM SPECTRUM DISORDER THROUGH A
CULTURAL LENS: PERSPECTIVES, STIGMA, AND CULTURAL
VALUES AMONG ASIANS
by
Ankita Krishnan

A Dissertation
Submitted to the Faculty of Purdue University
In Partial Fulfillment of the Requirements for the degree of

Doctor of Philosophy

Department of Psychological Sciences
West Lafayette, Indiana
August 2019

ii

THE PURDUE UNIVERSITY GRADUATE SCHOOL
STATEMENT OF COMMITTEE APPROVAL

Dr. David Rollock, Chair
Department of Psychological Sciences
Dr. Douglas B. Samuel
Department of Psychological Sciences
Dr. Bridgette L. Tonnsen
Department of Psychological Sciences
Dr. Amy J. Schwichtenberg
Department of Human Development and Family Studies

Approved by:
Dr. David Rollock
Head of the Graduate Program

iii

TABLE OF CONTENTS

LIST OF TABLES . . . . . . . . . . . . . . . . . . . . . .

v

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . .

vi

ABSTRACT . . . . . . . . . . . . . . . . . . . . . . . . vii
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . .

1

Understanding Perceptions: General Background and Specific Examples . .

2

Stigma and Autism: The State of the Research . . . . . . . . . . .

5

Perception of ASD Among Asian Populations Living in the United States . .

6

Expectations and Hypotheses . . . . . . . . . . . . . . . . . 11
METHODS. . . . . . . . . . . . . . . . . . . . . . . . . 13
Participants . . . . . . . . . . . . . . . . . . . . . . . 13
Measures . . . . . . . . . . . . . . . . . . . . . . . 13
Autism Stigma and Knowledge Questionnaire (ASK-Q; Harrison
et al., 2017). . . . . . . . . . . . . . . . . . . 13
Asian Vales Scale – Revised (AVS-R; Kim & Hong, 2004) . . . . . 14
Demographics and Background . . . . . . . . . . . . . . 15
Procedure . . . . . . . . . . . . . . . . . . . . . . . 15
Plan of Analyses . . . . . . . . . . . . . . . . . . . . . 16
Structural Equation Modeling Analysis

. . . . . . . . . . . 18

Goodness-of-Fit . . . . . . . . . . . . . . . . . . . 19
RESULTS . . . . . . . . . . . . . . . . . . . . . . . . . 21
Main Results . . . . . . . . . . . . . . . . . . . . . . 21
Distributions and Normality . . . . . . . . . . . . . . . 21
Core Results for Hypotheses . . . . . . . . . . . . . . . 22
Mean Differences in Variables . . . . . . . . . . . . . . 23
Regression Analyses . . . . . . . . . . . . . . . . . . 24
ESEM Analyses: ASK-Q and AVS-R . . . . . . . . . . . . 25
DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . . 28
Investigating the Relationship Between ASD Knowledge, Stigma, and
Cultural Values . . . . . . . . . . . . . . . . . . . 29

iv
Methodological Implications From ESEM

. . . . . . . . . . . . 32

Limitations . . . . . . . . . . . . . . . . . . . . . . . 35
Other Error Considerations

. . . . . . . . . . . . . . . 37

Future Directions and Research . . . . . . . . . . . . . . . . 38
LIST OF REFERENCES . . . . . . . . . . . . . . . . . . . . 40
APPENDIX A . . . . . . . . . . . . . . . . . . . . . . . . 51
APPENDIX B . . . . . . . . . . . . . . . . . . . . . . . . 60

v

LIST OF TABLES

Table 1: Means and Standard Deviations of Variables (N = 373) . . . . . . . 51
Table 2: Correlations Among Variables (N = 373) . . . . . . . . . . . . 52
Table 3: Fit Indices for CFA and ESEM Models: ASK-Q (49 Items) . . . . . . 53
Table 4: Fit Indices for CFA and ESEM Models: AVS-R. . . . . . . . . . 55
Table 5: ESEM Analyses: ASK-Q and AVS-R Cross-Loading . . . . . . . . 56
Table 6: Multiple Hierarchical Regressions Predicting Stigma . . . . . . . . 57
Table 7: Multiple Hierarchical Regressions Predicting Stigma; Including Values . . 58
Table 8: Moderation Analyses for Ethnicity on Values and Stigma

. . . . . . 59

vi

LIST OF FIGURES

Figure 1: ASK-Q CFA Measurement Model . . . . . . . . . . . . . . 60
Figure 2: AVS-R CFA Measurement Model . . . . . . . . . . . . . . 61
Figure 3: ASK-Q ESEM Model . . . . . . . . . . . . . . . . . . 62
Figure 4: AVS-R ESEM Model . . . . . . . . . . . . . . . . . . 63
Figure 5: ESEM of ASK-Q and AVS-R . . . . . . . . . . . . . . . 64

vii

ABSTRACT

Author: Krishnan, Ankita. PhD
Institution: Purdue University
Degree Received: August 2019
Title: Understanding Autism Spectrum Disorder Through a Cultural Lens: Perspectives,
Stigma, and Cultural Values Among Asians
Major Professor: David Rollock
Autism spectrum disorder (ASD) is a neurodevelopmental disorder that has become
increasingly prevalent in cross-cultural literature. Despite the well-supported finding that
culture informs perceptions, belief patterns, values, there is little research illuminating
this association or the fundamental role of culture for understanding ASD as a whole. The
present study investigated the relationships among knowledge of ASD, stigma related to
ASD, and cultural values among self-identified Asian individuals living in the United
States (N= 373). Exploratory structural equation modeling (ESEM) was used to examine
model fit of ASD knowledge assessment and cultural values in this sample, as well as to
investigate the relationship between specific aspects of ASD knowledge and stigma with
Asian cultural value dimensions. Results revealed several significant cross-loadings
across ASD knowledge, stigma, and specific aspects of cultural values, including
significant loadings of ASD-related stigma onto relevant values among Asians.
Implications and recommendations for future research on better assessment of these
constructs are discussed.
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INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevelopmental condition that
significantly affects the social development of children, adolescents, and adults. ASD is
defined primarily by deficits in social communication, maintaining and building social
interactions, and restricted and repetitive behaviors (American Psychiatric Association,
2013). These deficits include difficulties in maintaining social interactions, developing
relationships, interpreting social-emotional cues, and regulating and expressing emotions.
ASD typically is associated with ongoing and persistent impairments for an individual.
Epidemiological studies in several countries have identified differences in the phenotype
of ASD across ethnic groups, indicating the influence of culture on the etiology and
epidemiology of ASD (Becerra et al., 2014; Fombonne, 2005; Travers & Krezmien,
2018). Although ASD symptoms and prevalence estimates have been reported in multiple
cultures, researchers have overlooked a core issue in how ASD traits are perceived and
understood within a cultural framework. This causes significant problems for diagnosis
and treatment considerations, given that defining a “symptom” depends on what is
considered “normal” within a culture. Furthermore, cultural differences in symptom
definitions raises implications for understanding disorders overall. Despite the increasing
“globalization” of research efforts on autism, this oversight is a glaring gap in the
literature (Daley, 2002; Harrison, Bradshaw, Naqvi, Paff, & Campbell, 2017).
The current prevalence rate for autism in the United States is approximately 1 in
59 individuals (Centers for Disease Control and Prevention (CDC), 2018). The recent
increase in prevalence rates for autism is likely explained by two contributing factors:
better identification and screening measures to detect ASD symptoms in girls, as well as
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greater awareness and assessment to evaluate ASD symptoms among ethnic minority
communities in the US (CDC, 2018). The epidemiology of autism and other
neurodevelopmental disorders is defined mostly within Euro American cultures, such as
within the United States (Sotgiu et al., 2011). Attempting to generalize these rates to
other cultural contexts may be influenced strongly by norms and values that influence
prevalence estimates from reporting to actual social impairment. Symptoms and
behaviors of ASD can manifest in different ways depending on the sociocultural and
socioeconomic context (Bernier, Mao, & Yen, 2010). Researchers have suggested the
need for more comprehensive studies to understand the expression of ASD traits across
cultures but this idea still lacks thorough consideration and refinement (Al Maskari,
Melville, & Willis, 2018; Dyches, Wilder, Sudweeks, Obiakor, & Algozzine, 2004).
Assessing the cultural meanings and implications of ASD traits, therefore, can enrich the
understanding of the disorder as a stepping stone to identifying important outcomes for
future research as well as directions for maximizing diagnosis and intervention strategies.
Addressing the contributions of cultural factors to gaps in differences in prevalence,
diagnosis, and treatment-seeking between ethnically distinct groups in the United States
begins with identifying core perceptions and evaluations of symptoms by the members of
those groups (cf. Dyches et al., 2004).
Understanding Perceptions: General Background and Specific Examples
Knowledge and perceptions of ASD traits can have multiple important
implications for family and community systems. Cultural factors play important roles in
the interpretation and consequent implementation of specific interventions, as well as
parental decisions about whether a child should receive treatment in the first place
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(Mandell & Novak, 2005; Yeh, Hough, McCabe, Lau, & Garland, 2004). As such, the
distinction between “traditional” and “non-traditional” treatment practices is due in large
part to how culture defines what behaviors are necessary to treat, as well as targets and
methods of appropriate treatment (Mandell & Novak, 2005). These perceptions can
manifest in a variety of ways, including knowledge about certain aspects of a disorder
and how that may influence diagnosis and treatment-related decisions. Despite the
magnitude of the impact of cultural background (Van-Biervliet & Parette, 1999), much of
the research literature has overlooked the intersection among culture-driven values,
beliefs, and perceptions. Identifying these factors as a foundational and initial step
provides meaningful information for clinicians and researchers who will likely encounter
families from different ethnocultural backgrounds. It may helpful, therefore, to
understand the role of culture on a broader level in mental health.
A key culturally defined contributor to identification of disorders is how such
identification is evaluated across contexts. Perceptions and stigmas associated with
general mental health have been studied extensively. In the broadest sense, stigmas are
defined primarily as negative perceptions toward a behavioral/health construct, and have
been associated with undesirable mental health consequences (Britt et al., 2008; Corrigan,
2004). Stigmas also act as a schema for making decisions, forming perceptions about
mental health care, and influencing actions towards those with a disability and/or disorder
(Corrigan, 2004; Kinnear, Link, Ballan, & Fischbach, 2016). Higher rates of self-reported
stigmas associated with mental disorders are directly related to lower treatment seeking
behaviors, greater internalization of the reported stigmas, and greater stress. Studies also
have found that individuals who report greater community-related stigmas tend to

4
internalize these negative perceptions and may engage in maladaptive coping strategies
as a result (Britt et al., 2008). Understanding which aspects and/or behaviors are viewed
as more impairing or are more stigmatized, therefore, will help to contribute towards a
fuller understanding not only of factors to consider when working with individuals
showing these patterns, but also how certain behaviors are conceptualized.
Stigma can manifest in several forms and contexts: public stigma, for instance,
focuses on the external stigmatization and discrimination of individuals labelled as
“mentally ill”, which often leads to unjust and negative outcomes for those individuals
(Corrigan, 2004). Conversely, self-stigma entails the internalization of stigmatized
attitudes towards oneself for having a mental illness (Corrigan, 2004). Affiliate stigma
refers to internalized stigma towards a family member, which can have several
implications for caregivers and parents of children with developmental disabilities (Ting,
Yiting, & Chunli, 2018). Although these dimensions are characterized by distinct
properties, they share a common theme in their influence on mental health perceptions. It
also is important to distinguish between knowledge of stigma and endorsement of stigma.
Individuals who are aware of stigmatized attitudes and perceptions may not necessarily
endorse those beliefs; however, measuring knowledge of stigma provides a fuller picture
of the network of relevant beliefs that may be active at a group’s cultural core (Harrison
et al., 2016; Kinnear et al., 2016).
Stigma and related constructs have been studied and associated with a variety of
factors, including cultural values, ethnic identity, and family structure of the individual.
Studies have posited several models for identifying perceptions and stigmas associated
specifically with ASD; specific patterns such as rejection of a child with ASD, isolation
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and exclusion of the child and their family, and the difficulty associated with having a
stigma encompass just some of the factors that need to be considered when uncovering
perceptions associated with ASD (Kinnear et al., 2016). Moreover, immigrant status,
acculturation status, and centrality of ethnic identity strongly influence perceptions of
mental health among Asian populations living in the United States (Chandra, Arora,
Mehta, Asnaani, & Iarocci, 2006).
Key questions to enrich the understanding of ASD traits as a function of
community and cultural perceptions include perceived social and other challenges of
having traits of ASD, the implications of ASD on the family system, and stigma-related
concerns associated with having characteristics of ASD. Furthermore, recognizing and
accepting the reality of having a child with a lifelong disorder is difficult for many
families. These inherently psychological processes are affected by environmental and
contextual factors that may influence how “acceptance” is defined not only for parents,
but also for members of the general community. These factors, among many others,
underscore the predictive utility of perspectives related to ASD. Connecting and
measuring these concepts through systematic approaches will lead to a more
comprehensive understanding of the connection between perceptions and their
application in clinical and research contexts.
Stigma and Autism: The State of the Research
Behaviors associated with ASD can elicit significant reactions from the
community surrounding the families of children with ASD, including negative and
inconsiderate responses from community members who have a stigma against the
disorder (Broady, Stoyles, & Morse, 2017; Gray, 1993). Preliminary studies have found
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variability in factors that may influence the magnitude of stigma against ASD, as well as
the types of affective responses associated with the disorder (Gray, 1993). Factors that
may contribute to this variation in perceptions include the influence of gender roles,
contextual factors, and the role of the community. To the extent that sociocultural norms
also heavily influence perceptions of psychological constructs, studies have found a
relationship between cultural values and mental illness stigma (Abdullah & Brown,
2011). However, little is known about variation specific to the actual traits and behaviors
of ASD.
While stigma towards ASD-related behaviors has been an ongoing prevalent
theme in the research on perceptions of ASD (e.g., Cohen & Miguel, 2018), little
information exists on which specific behaviors associated with ASD are perceived as
more or less impairing. Difficulties with social reciprocity are likely to be seen as
impairing, to the extent that characteristic is incongruent with cultural background. The
more externalizing and visibly disruptive behaviors of ASD may be perceived as a
greater impairment to the community, especially for groups with more collectivistic
values (Minhas et al., 2015). Employing a more systematic and detailed approach will
address this gap and improve upon existing perceptions and knowledge related to ASD.
Moreover, given the substantial variability in perspectives on ASD across diverse cultural
groups living in the US (Harrison, Slane, Hoang, & Campbell, 2016), it will be important
to refine measurement of these perceptions and their associated predictors.
Perception of ASD Among Asian Populations Living in the United States
Multiple national studies have found that while Asian individuals report greater
stress in comparison to other ethnic minority populations, they also have the lowest rates
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of mental health care utilization across American ethnic minority groups (Lei & Pellitteri,
2017). Several factors have been posited to explain this, such as stigma against mental
health, perceptions against those who have a disorder, lack of culturally sensitive
measures to understand knowledge of mental health, and other culture-specific factors
(Lei & Pellitteri, 2017). Therefore, understanding a relevant and increasingly prevalent
pattern as ASD among Asians will be particularly pertinent to improve provision of
ASD-related services to this population. This is most heavily implicated and important to
understand among Asian communities living in the United States, primarily due to the
similarity in cultural experiences, adjustment processes, and awareness of mental health
in these populations (Zuckerman et al., 2018).
There has been an increased need to enrich the understanding of cultural
perspectives among Asian populations within the US because of this population being
among the fastest-growing ethnic minority group within the US, as well as the current
trend on improving research efforts to support Asian families and individuals who have
immigrated to the United States. It also will be important, therefore, to better understand
differences among Asian groups within the US, as experiences and values from distinct
Asian cultures of origin do differ, and therefore possibly stigma and theoretical insights
that might flow from them (Chandra, Arora, Mehta, Asnaani, & Radhakrishnan, 2016;
Kwok, 2013; Methikalam et al., 2015). For instance, 1st generation Asians who have
never lived abroad in the United States tend to endorse greater stigma and lower
awareness concerning mental health than 2nd generation Asians, who tend to be more
acculturated to the mainstream US environment (Iwamoto & Liu, 2010).

8
Societal expectations, family traditions, and family values in Asian cultures
influence family perceptions and behaviors (Parette, Chuang, & Blake Huer, 2004).
Specifically, adhering strongly to cultural values may influence levels of stigmatizing
attitudes even more than other factors due to the strong association between values and
belief patterns (Han, Cha, Lee, & Lee, 2017). Additionally, Asian individuals experience
feelings of shame and guilt from the community that affect how they perceive a disorder
and make decisions about treatment (Bernier et al., 2010; Han et al., 2017; Luong et al.,
2009). At the same time, professionals working with Asian families and individuals need
to recognize the multidimensionality of Asian ethnic groups (i.e., South Asian, Southeast
Asian, East Asian) and the cultural heterogeneity across these groups (Huang, 1993; Kim,
Yang, Atkinson, Wolfe, & Hong, 2001). One common theme among individuals from
East Asian cultures is the attribution of psychological distress and behavior disorders to
external forces or to past individual or family sins (Chan, 1997). At the same time,
professionals working with Asian families and individuals need to recognize the
multidimensionality of Asian ethnic groups—especially the cultural heterogeneity across
South Asian, Southeast Asian, East Asian groups (Huang, 1993; Kim, Yang, Atkinson,
Wolfe, & Hong, 2001). When compared to South Asians and other Asian ethnic groups,
East Asians’ approaches of psychological well-being tend to reflect greater cultural
importance placed on values of achievement (Iwamoto & Liu, 2010; Yu, Chang, & Kim,
2016). In contract, South Asians may report greater stigma towards mental health
problems than Euro Americans when compared to East Asians (Chandra et al., 2016;
Iwamoto & Liu, 2010). This may reflect relatively greater concerns and stronger values
adherence for maintaining family cohesion and hierarchical family structures expressed
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among South Asians. It is important to note, however, that this area of the literature has
yielded mixed findings and requires continued exploration to provide more robust
conclusions on Asian ethnic group differences in stigmatized attitudes and values.
Perceptions among South Asian and East Asian populations on depressive and anxiety
disorders also have been studied, with results yielding significant differences on the
symptom expression, etiology, and implications on the community in comparison to the
more well-studied Euro American counterparts (Chandra et al., 2016). While less
research exists on differences between South Asians and Southeast Asians, some studies
have posited that Southeast Asians may respond similarly to East Asians given the
greater proportion of shared cultural adjustment experiences in the US between Southeast
and East Asian groups.
Cultural concerns about societal expectations for social behaviors are particularly
important to understand within the field of autism. In East Asian societies, primarily
Chinese cultural backgrounds, families tend to emphasize the importance of having a
child to “carry on the family lineage” and ensure that the child (especially the son) is
healthy and able throughout his or her development (Ma, Lai, & Pun, 2002). Other
important areas include the expectation of attaining high academic achievement and
fostering activities that will stimulate intellectual development (Ma et al., 2002). ASD
may not permit a child to perform up to the expectations of his or her “traditional”
cultural or gender-specific role (Ma et al., 2002).
Cultural values in collectivistic Asian societies place a strong emphasis on
maintaining family reputation and fear of the reputation being damaged from having an
affiliation with children who have a disorder (Ng, 1997). Other important areas also can
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include religious affiliation, ethnic/cultural identity, acculturation status, and traditional
practices (Abdullah & Brown, 2011; Methikalam et al., 2015). The present study sought
to build upon previous recommendations from cross-cultural stigma research and apply a
cultural framework to understand patterns of perceptions, stigma, and other related
factors influence the conceptualization about ASD among Asian populations living in the
United States.
The present investigation sought to build upon the existing literature on ASD
knowledge among a culturally distinct and relevant population. While literature exists on
perceptions associated with traits and characteristics of ASD, key limitations are lack of
identification of what challenges are perceived, how context may play a role in the
understanding of ASD, and addressing how perceptions, evaluations, and values relate to
each other. Moreover, to the extent that an increasing number of etiological and
epidemiological studies are being conducted on ASD, it will be important to understand
how significant factors such as stigma and other barriers to care may influence the
understanding and manifestation of ASD symptoms. Thus, the goal of this project lies in
connecting these constructs together to provide a more meaningful understanding of their
relationship. Three elements of this include: systematically measuring stigmas and
knowledge perceptions associated with ASD, illuminating the relationship between
knowledge areas and cultural values, and ultimately using this information to inform
future research on targets for interventions optimized for culture.
This project also sought to build upon the existing literature that has identified
several key factors in understanding the stigma associated with ASD. With the increasing
number of families from Asian populations having a child with ASD, the growing
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awareness and knowledge of ASD in Asian communities across the US, and increased
research and clinical efforts to serve these populations, identifying the specific
perceptions, stigmas, and associated factors among Asian individuals has become
increasingly important. Furthermore, understanding ASD across its manifestations will
help science and practice overall by distinguishing between “universals” and culturespecific factors to understand the full range of the disorder.
Expectations and Hypotheses
Before testing specific expected relationships among constructs, this investigation
first will explore and document basic perceptions of Autism Spectrum Disorder, as
measured by self-reported knowledge and stigmatizing attitudes among Asians living in
the United States. Previous research suggests several specific hypotheses:
•

Knowledge, stigma, and cultural values will be related:
1) Knowledge and stigma concerning ASD will be negatively related.
2) Greater stigma will be related to greater values adherence.
3) Greater adherence to filial piety, emotional self-control, and
conformity to norms will be associated with greater stigma
concerning ASD.
4) Stigma will have a stronger relationship with values than the
relationship between other knowledge domains (diagnosis,
treatment, etiology) and stigma.

•

Ethnic groups will differ in mean levels and relationships of
knowledge, stigma, and values:
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5) 1st generation individuals will endorse greater values adherence
than 2nd generation individuals.
6) South Asians will report greater stigma than East (and Southeast)
Asians.
•

Ethnicity will make a unique contribution, above and beyond gender
and generation status, to the relationship between values and stigma.
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METHODS

Participants
Participants were self-identified Asian individuals residing in the United States.
Of 536 individuals who expressed initial interest or who initiated participation in the
study, 373 of these participants had complete data for this study (response rate = 70%).
Of these, 194 (52%) were women, 178 (47.7%) were men, and 1 (0.3%) transgendered,
with a mean age of 32.69 years (SD = 9.77 years). One hundred ninety-two individuals
(52%) reported being the first in their family to live abroad. In terms of English language
fluency, most participants rated themselves as moderately to very fluent in English
(64.6%). Participants included 99 from India, 75 from China, 54 from Korea, 21 from
Japan, 20 from Vietnam, and the remaining from other Asian countries. Classified by
ethnic background, 181 individuals were East Asian (i.e., China, Japan, Korea), 124 were
South Asian (i.e., India, Pakistan, Bangladesh), and 68 were Southeast Asian (i.e.,
Vietnam, Philippines).
Measures
Autism Stigma and Knowledge Questionnaire (ASK-Q; Harrison et al., 2017)
The ASK-Q is a 49-item self-report measure initially developed to reflect the
international literature on ASD knowledge and to be used in further cross-cultural
research. The ASK-Q assesses four components of ASD-related knowledge:
diagnosis/symptoms, etiology, treatment, and stigma. Items are originally scored on an
ordinal scale from “Agree”, “Disagree”, or “Don’t Know” (Harrison et al., 2017). For
scoring and analytic purposes, all items with “agree” as the response are scored as
“correct” (score of 1) and items with “disagree” and/or “don’t know” as the response are
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scored as “incorrect” (score of 0). Given the categorical nature of the measure, the
subdomains of the ASK-Q were determined through a diagnostic classification model
(DCM) analysis, which also provided classifications of level of knowledge about ASD
(adequate vs. inadequate) and endorsement of stigma (endorse/does not endorse; Harrison
et al., 2017). Scores ranging from 11-18 indicate adequate knowledge about ASD
diagnosis, scores ranging 11-16 indicate adequate knowledge about ASD etiology, and
scores ranging from 10-14 signify adequate knowledge about ASD treatment. In this
study, Cronbach’s α= 0.89 for the full measure.
Asian Values Scale – Revised (AVS-R; Kim & Hong, 2004)
The AVS-R is a 25-item self-report measure originally normed on a nationwide
sample of individuals of Asian descent living in the United States to assess adherence to
Asian cultural values. The AVS-R has been used across a range of populations, including
students, adults, and individuals of descent from various Asian countries. The AVS-R is a
revised version of the Asian Values Scale (Kim, Atkinson, & Yang, 1999) to increase its
multidimensional utility among different Asian ethnic groups (Kim & Hong, 2004). Items
are rated on scale from 1 (strongly disagree) to a 4 (strongly agree) and assess six
different shared components of Asian values across Asian groups: 1) conformity to
norms, 2) family recognition through achievement, 3) emotional self-control, 4)
collectivism, 5) humility, and 6) filial piety. In this study, Cronbach’s α = 0.78. As
recommended by the authors, only the full mean scale score was used for descriptive and
correlational analyses given the low internal consistency reliabilities of the separate
factors (Kim & Hong, 2004).
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Demographics and Background
Participants were asked to report each of the following background
characteristics:
•

Age

•

Generation status (whether first in the family to live abroad)

•

Gender (man or woman)

•

Country of origin

•

Ethnicity (South Asian, East Asian, Southeast Asian)

•

Years in the United States

•

Self-reported English language fluency (rated from 1 – not at all to 5 –
extremely)

Procedure
Participants were recruited through the online platform Amazon’s TurkPrime, a
service used to crowdsource participants to participate in online studies. Recruited
individuals were compensated $2.00 electronically upon full completion of the study. The
compensation rate for workers on TurkPrime was consistent with the scale offered to
other workers on similar social and behavioral science projects on TurkPrime and other
Amazon platforms (e.g., Amazon MTurk). TurkPrime is a relatively new online platform
that has a similar interface to MTurk, though it was designed to address some of the
limitations of MTurk and to allow researchers to have more control over recruitment
procedures (Litman, Robinson, & Abberbock, 2017). TurkPrime has additional features
for maximizing participation in social and behavioral research, such as allowing
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researchers to closely monitor worker participation in a study (Litman et al., 2017). All
participants completed measures on Qualtrics, a secure web-based server.
To prevent worker misrepresentation, and insure that participants’ responses met
study inclusion criteria, extra verification procedures of preventing duplicate workers,
verifying self-reported ethnicity, and preventing random responding were undertaken by
TurkPrime features and by the researcher (Kan & Drummey, 2018). Data from 20
participants whose responses who did not meet inclusion criteria were rejected or
removed from the final sample.
Plan of Analyses
Participants’ responses were screened for normality, skewness, missing data, and
any other outliers or factors that could confound interpreting results. Preliminary analyses
(i.e., data cleaning), correlational analyses, group mean difference tests, and regression
analyses all were conducted using IBM SPSS Statistics 24. To describe patterns of
knowledge and stigma concerning ASD, the mean levels of the 4 ASK-Q subscales
(diagnosis, treatment, etiology, stigma) were examined to determine ranges of knowledge
and stigma reported. For testing the two hypotheses regarding the relationship between
knowledge and stigma and the relationship between stigma and values, zero-order
correlational analyses were conducted. Correlations were first examined among the four
subscales of the ASK-Q (diagnosis, treatment, etiology, stigma). Secondly, correlations
were examined between the stigma subscale of the ASK-Q and overall values adherence
(as measured by the AVS-R). For both sets of analyses, mean levels and variation by
demographic characteristics (age, gender, generation status, ethnicity) also were
analyzed.
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Hypotheses 5 and 6 were tested by conducting MANOVA tests to examine
significance of group mean differences across the ASK-Q subscales and AVS-R by age,
gender, generation status, and ethnicity. To further examine within-ethnic group
differences, pairwise comparisons were conducted across Asian groups for any
significant group mean differences. Hypothesis 7 was tested by conducting hierarchical
regression analyses to determine the contribution of demographic variables on the
relationship between values and stigma, as well as to test whether ethnicity was a unique
contributor of this relationship above and beyond generation status and gender. Ethnicity
was dummy coded into three levels (k-1 levels) for regression analyses given that it is a
nominal categorical variable (coded 1 = South Asian, 2 = East Asian, 3 = Southeast
Asian) (Hayes & Montoya, 2017). South Asians were coded as the reference group to be
compared to East Asians, and then to Southeast Asians, which represent categorical
variables rather than “levels.” The multiple hierarchical regression analysis was
conducted with the following steps: age, gender, and generation status were entered into
the model first as control variables, followed by ethnicity (dummy coded to compare
ethnic groups) in the second step. Although initial correlational and mean difference
analyses did not indicate any significant associations or differences in age or gender for
stigma, regression analyses included these variables to remain consistent with the original
hypothesis. For moderation analyses, the PROCESS macro and MULTICATEGORICAL
moderator feature (Hayes, 2017) was used. The AVS-R scale predictor variable was
centered prior to the analysis. For moderation analysis, dummy coding was structured to
compare South Asians to East Asians, and then South Asians to Southeast Asians,
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similarly to the hierarchical regression equations. The three levels were entered into the
moderation analysis to compare the three groups.
Structural Equation Modeling Analysis
To test hypotheses 3 and 4 concerning detailed relationships between stigma and
value dimensions of the AVS-R, statistical analyses testing structural equation modeling
were completed using MPlus 7.4 (Muthen & Muthen, 2015). As part of the sequences of
structural equation modeling, measurement model analyses also were conducted. Further
information regarding supplemental factor analyses, factor structures of the ASK-Q and
AVS-R, and fit indices for those analyses can be found in Supplemental Materials. Per
hypotheses 3 and 4, exploratory structural equation modeling (ESEM), which integrates
aspects of EFA and CFA analyses into one approach (Asparouhov & Muthen, 2009;
Marsh, Morin, Parker, & Kaur, 2014), was conducted to determine whether filial piety,
emotional self-control, and conformity to norms were more strongly associated with
stigma than other values dimensions. ESEM also was used to examine whether stigma
had a stronger relationship with values than the other knowledge domains. ESEM also is
particularly advantageous when there are a priori proposed models or factor structures,
though it still allows models to be freely estimated in a less restrictive way than CFA to
analyze the patterns of data (Marsh et al., 2014; Marsh, Nagengast, & Morin, 2012). This
more flexible approach allows for the analysis of relationships between latent constructs,
cross-load factors onto each other to determine predictive utility and explore
relationships, and perform multigroup analyses, while simultaneously correcting for
errors and limitations of CFA analyses (Marsh et al., 2014). Given the multifaceted
abilities of ESEM, this seemed to be the most well-suited approach to test hypotheses 3
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and 4 to examine the underlying patterns and relationships of ASD perceptions and Asian
cultural values.
Goodness-of-Fit
To evaluate model fit for the ESEM model, several goodness-of-fit indices were
used as guidelines to assess the CFA and ESEM models. These indices included the chisquare test statistic, comparative fit index (CFI), Tucker-Lews index (TLI), root-mean
square error of approximation (RMSEA), standardized root mean square residual
(SRMR) for continuous variables, and weighted root mean square residual (WRMR) for
categorical variables (cf. Hu & Bentler, 1999). Chi-square tests are sensitive to sample
size, the number of parameter estimates, the complexity of the model, and the number of
estimated parameters (Iacobucci, 2010; Schreiber, Nora, Stage, Barlow, & King, 2006).
CFI values can range from 0 to 1, with values greater than or equal to .90 considered
acceptable and above .95 as excellent fit. TLI values can go above 1 in certain
circumstances, but generally have the same recommendations as the CFI. Both CFI and
TLI indices provide an estimate of how well a theorized model represents the sample data
model (Hu & Bentler, 1999). For the RMSEA, values below .06 to .08 generally are
considered acceptable, and SRMR values below or equal to .08 are recommended. These
recommendations also generally apply to categorical data, though it is generally
suggested for WRMR values to be under .90 (cf. Schreiber et al., 2006). Residual
variances and parameter estimates (unstandardized and standardized) also were
evaluated. It is important to note that while these fit indices are empirically-driven,
several other factors, including sample size, theoretical underpinnings of proposed
models, and the parsimony of a model are also important areas of consideration
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(Iacobucci, 2010; Hu & Bentler, 1999; Marsh, Hau, & Wen, 2004; Schreiber et al., 2006).
Fit indices that do not fall within the acceptable ranges, therefore, were carefully
evaluated before determining whether the model should be rejected (Cheung & Rensvold,
2001).
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RESULTS

In this sample, 267 people (71.6%) reported having prior knowledge of autism, as
measured by the screener question on the ASK-Q.
Main Results
A missing values analysis indicated only construct-level missing data; no itemlevel or person-level missing data were found. The data also were checked for duplicate
or unusual cases and extreme case values. Although the internal consistency for the AVSR met minimum standards for research purposes, item-total correlations were analyzed to
determine any specific potential sources for unreliability. One item yielding a low itemtotal correlation below the acceptable range (~.15-85) was identified, though eliminating
the item did not substantially affect internal consistency or subscale intercorrelations. The
item therefore was retained for further analyses. Inter-item correlations among the items
of the ASK-Q and AVS-R also were examined to check for any extreme correlations.
Distributions and Normality
Table 1 presents the means and standard deviations for the ASK-Q subscales,
AVS-R, demographic variables (gender, ethnicity, generation status, English language
fluency). All variables were distributed with acceptable levels of skewness and kurtosis,
with the exception of the stigma subscale of the ASK-Q, which was positively skewed
and leptokurtic. However, skewness and kurtosis still were within moderate non-normal
ranges (Mindrila, 2010) 1. For ESEM analyses, WLS estimation methods for categorical
1

This study considered how the distribution of the stigma subscale could affect model fit and SEM
analyses. Based on previous studies evaluating estimation methods for non-normal distributions in
categorical variables, robust WLS estimators yield the least bias in comparison to other estimators (Flora &
Curran, 2004). Furthermore, multiple evaluations have found that WLS estimation methods also produced
the most accurate parameter estimates for non-normal ordinal data (Li, 2016; Mindrila, 2010).
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variables were used, which are able to correct for moderate levels of skewness and
kurtosis (Rhemtulla et al., 2012; Mindrila, 2010). CFA and ESEM analyses that were
conducted separately for the AVS-R and ASK-Q are presented in Tables 3 and 4.
Core Results for Hypotheses
For describing patterns of knowledge (diagnosis, etiology, treatment) and stigma
as measured by the ASK-Q, this study used the verbal descriptions provided by the
authors of the measure to describe the levels (Harrison et al., 2017). The three levels of
knowledge and stigma could be described as mild, moderate, or high. In terms of
descriptive patterns, overall, participants reported relatively moderate levels of adherence
to Asian cultural values when comparing the levels to the standardized sample. On
average, participants reported moderate levels of knowledge about ASD diagnosis, lowmoderate levels of ASD etiology, and moderate levels of knowledge about ASD
treatments. All responses for diagnosis, etiology, and treatment were normally
distributed. Most participants reported low levels of stigma. Skewness in stigma was
within acceptable limits, as outlined above.
Correlations are presented in Table 2. Contrary to expectations for hypothesis 1,
correlations indicated that knowledge about ASD diagnosis, treatment, and etiology were
significantly positively correlated with stigma. Consistent with expectations for
hypothesis 2, the zero-order correlations for ASD-related stigma and overall adherence to
Asian cultural values was positive and significant. Greater levels of knowledge of ASD
diagnosis and treatment also were significantly positively correlated with adherence to
Asian cultural values. English language fluency was significantly negatively correlated
with Asian cultural values and ASD-related stigma, suggesting that lower levels of
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English fluency were related to greater adherence to values and greater endorsement of
stigma. Knowledge about ASD diagnosis and treatment were significantly correlated with
gender.
Mean Differences in Variables
To test hypotheses 5 and 6, an analysis of mean group differences was conducted.
A multivariate analysis of variance (MANOVA) evaluated whether South Asian, East
Asian, and Southeast Asian individuals differed significantly in age, gender, generation
status, levels of ASD stigma, knowledge, and cultural values. Overall, South Asians
reported greater stigma toward ASD (M = 1.85) than East Asians (M = 1.34) and
Southeast Asians (M = 1.46; (F(1, 370) = 7.215, p < .05). Cultural value adherence also
was significantly higher for individuals who identified as 1st-generation (M = 2.52 vs. M
= 2.47), F(1, 371) = 2.936, p < .05, as well as ASD-related stigma (M = 1.64 vs. M =
1.41), F(2, 370) = 4.770, p < .05, and lower English fluency, F(1, 371) = 5.024, p < .05,
than for 2nd-generation individuals. Women reported greater knowledge about ASD
diagnosis (M = 10.13 vs. M = 8.31 for men) (F(1, 370) = 8.817, p < .05) and treatment
(M = 7.08 vs. M = 6.13 for men) (F(2, 370) = 7.075, p < .05) than men. Women also
reported greater adherence to cultural values (M = 2.52 vs M = 2.48 for men) (F(1, 370)
= 2.941, p < .05) than men. Overall, the support for hypotheses 5 and 6 through
MANOVA analyses confirmed the importance of examining group differences for
knowledge, stigma, and values.
Analyses were extended to test pairwise comparisons of the significant group
mean differences in ethnicity, as well as to examine hypothesis 7 regarding the
contribution of ethnicity on values and stigma. A second set of MANOVA analyses were
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conducted to determine whether South Asians, East Asians, and Southeast Asians
differed significantly from each other in terms of age, gender, generation status, the 4
ASK-Q subscales, and cultural values. Through an examination of pairwise comparisons,
generation status accounted for 5.5% of variance in ethnic group differences as indicated
by partial eta squared, with more South Asians reporting being 1st generation (F(1, 370) =
10.742, p < .01) than East Asians or Southeast Asians. Partial eta squared also indicated
that stigma contributed 3.8% of variance in ethnic group differences. Specifically, South
Asians reported significantly greater stigma than East Asians, but did not report
significantly greater stigma than Southeast Asians. Asian ethnic groups did not differ
significantly by gender (F(1, 370) = 1.082, p = .340) or any other variables, with all pvalues being greater than .05.
Regression Analyses
Regression analyses are presented in Table 6 and 7. To test the contribution of
ethnicity to the relationship between values and stigma, hierarchical multiple regressions
were conducted. Multiple hierarchical regression models for hypothesis 3 accounted for
generation status, gender, and ethnicity given significant mean differences on some of the
outcome variables. Greater values adherence was associated significantly with greater
reported stigma, B = .533, t = 2.528, p <.001. Hierarchical multiple regression revealed
that age, gender, and generation status did not significantly predict stigma, despite
significant group differences in reported stigma between 1st and 2nd generation
individuals. Results from the regression were consistent with the MANOVA group
difference analyses, such that even after controlling for age, gender, and generation
status, ethnic group identification still contributed significantly to stigma, with East
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Asians having significantly lower stigma than South Asians, B = -.475, t = -3.465, p
<.001, indicating that one dummy code was significant but the other dummy code
(comparing South Asians to Southeast Asians) was not significant. For this model,
ethnicity explained 3.2% of the variance in stigma, ∆R² = .032, p < .001. In a separate
hierarchical regression presented in Table 7, values significantly contributed an
additional 1.3% of variance in stigma, ∆R² = .013, p < .001. Overall, the dummy coded
variable comparing South Asians to East Asians carried the most weight in the final
regression model.
Regarding moderation analyses for testing part of hypothesis 7 of ethnicity as a
moderator on the relationship between values and stigma, ethnic background (South
Asian, East, Asian, Southeast Asian) did not moderate the otherwise significant influence
of values on stigma (∆R² = .005, p = .239), indicating that the relationship between
values and stigma did not vary across the three Asian ethnic groups. Results for
moderation analyses are shown in Table 8.
ESEM Analyses: ASK-Q and AVS-R
ESEM results for model fit in hypotheses 3 and 4 are presented in Table 5. All
CFA and ESEM models for the ASK-Q, AVS-R, and ESEM model with ASK-Q and
AVS-R are provided in Figures 1-5. To evaluate hypotheses 3 and 4, ESEM was used to
test how aspects of ASD knowledge and stigma were related to Asian cultural values by
cross-loading the subscales of the ASK-Q onto the AVS-R12. Rather than trying to fit

2

The most exploratory approach was first considered (cf., Marsh, Nagengast, Morin, Parada, Craven, &
Hamilton, 2011) and set all ten “factors” (the four-factor model of ASK-Q and six-factor model of AVS-R)
to cross-load onto each other. However, this was perhaps too broad of an approach and did not conceptually
fit the hypothesis. Furthermore, cross-loading all factors onto each other would mean that any underlying
relationships would be a result of correlated residuals from the factors, which did not fully capture the goal
of our hypothesis to observe the underlying relationships between these latent constructs.
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each of the subscales of the ASK-Q to the higher-order latent construct of ASD
knowledge and stigma and then trying to correlate the residuals of each subscale with the
residuals of the cultural value factors, the four-factor structure of the ASK-Q was prespecified and allowed to cross-load as observed variables onto the AVS-R. Consistent
with the hypothesized model, doing this allowed the ability to explain what proportion of
AVS items is explained by diagnosis, etiology, treatment, and stigma associated with
ASD. This approach was the best suited to answer the key question of how to explain
what aspects of Asian cultural values are related (or explained by) to aspects of ASD
stigma and knowledge. The observed variables of ASD knowledge and stigma were
computed prior to ESEM analyses based on the original four-factor model structure. To
complete this approach and utilize the adaptability of ESEM, an ESEM was conducted of
the AVS-R and allowed the subscales of the ASK-Q to load onto each of the factors
produced by the ESEM. This would allow the ability to observe whether aspects of ASD
stigma and knowledge loaded onto any of the factors of the AVS-R. All the ASK-Q
subscales also were allowed to correlate with each other. Model indices reached adequate
fit as per the fit indices (CFI = .962, TLI = .935; see Table 4), supporting the approach of
using ESEM. Any items that yielded negative residual variances on either the AVS-R or
ASK-Q were addressed according to standard procedures.
Results showed that the stigma subscale loaded significantly positively onto a
factor related to respect for authority and filial piety and nearing significance for a
negative loading onto a factor related to conformity to norms. Knowledge about ASD
diagnosis/symptoms loaded significantly positively a factor related to achievement
values, with etiology also nearing significance for a positive loading onto that factor.
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Knowledge about ASD etiology and treatment loaded significantly positively onto
respect for authority and filial piety, and treatment knowledge also loaded significantly
positively onto a factor related to humility. Lastly, treatment knowledge had a negative
loading that was nearing significance for the factor relating to conformity to norms. The
factor on the ESEM loaded similarly to what would be expected on the AVS-R for value
dimensions All factors of the AVS-R in the ESEM were based on the factors extracted
from the ESEM analysis. Overall, ESEM analyses indicated that certain value dimensions
of the AVS-R contributed more to stigma and knowledge about ASD than other value
dimensions. In particular, diagnosis loaded most strongly on values related to
achievement.
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DISCUSSION

The findings from the present study represent an important first step toward
uncovering the association between ASD knowledge assessment and cultural values
among Asians in the United States. Given the multifaceted influence of cultural values on
perceptions of mental health, this study sought to elucidate this relationship in the context
of autism spectrum disorder, a disorder that has several important implications on family
structure, community reactions towards families of children with ASD, and sociocultural
expectations/norms (Kinnear et al., 2016). Furthermore, this project recruited a large
sample of Asian individuals living in the United States, which is a diverse and growing
subset of the broader US population. The current project also supports previous findings
that have highlighted the multifaceted nature of ASD perceptions and stigma, and
provides a meaningful perspective on better understanding how stigma and values, two
core constructs that form the worldviews of individuals, relate to each other.
First, the findings suggest ranges of knowledge and stigma concerning ASD
among Asian individuals. Overall, participants reported the greatest knowledge about
diagnostic areas of ASD, consistent with the standardized normative sample (Harrison et
al., 2017). Greater knowledge about ASD diagnosis may reflect that these items on the
ASK-Q were more straightforward and facts-based than other items on the measure,
which tend to be easier to comprehend and are often more accessible than other areas of
ASD (Ennis-Cole et al., 2013). Furthermore, the high knowledge about diagnosis may be
related to the high number of participants in this sample who endorsed having prior
knowledge about ASD. Given that knowledge about etiology and treatment were lower,
this information could be informative for professionals working with Asian families and
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individuals in terms of identifying which aspects of autism that require more
dissemination of resources. In particular, knowledge about causal factors and treatment
interventions related to ASD are especially important to help increase awareness about
the disorder (Zuckerman et al., 2018).
Investigating the Relationship Between ASD Knowledge, Stigma, and Cultural
Values
The support for hypotheses 1 and 2 can be broken down into specific elements.
First, the significant positive correlations between knowledge of diagnosis and treatment
and cultural values were not fully expected, though they do suggest that perceptions
about diagnosis and treatment are influenced by cultural belief patterns overall (EnnisCole et al., 2013). While this correlation may reflect the nature of the ASK-Q items, it
also may reflect that having knowledge about a disorder may “allow” someone to express
negative evaluations toward the person with the disorder, which has been observed
related to children with ASD (Broady et al., 2017; Zuckerman et al., 2018). Further
research also should explore the directionality of this relationship. Second, the positive
correlations between stigma associated with ASD and overall Asian cultural values
provided support for the hypothesis that greater levels of stigma would be related to
greater adherence to cultural values. This finding relates to the notion that cultural values
influence our perceptions toward mental health, and also help us understand that mental
health perceptions and cultural values should be investigated in conjunction and not as
separate, distinct constructs (Abdullah & Brown, 2001; Ennis-Cole et al., 2013). This
also confirms the role of the society and community in conceptualizing knowledge and
stigma about ASD among Asian populations (Chandra et al., 2016; Ravindran & Myers,
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2012). Furthermore, the supported notion that particular behaviors in ASD may directly
run counter to specific Asian values was confirmed by the positive correlations found in
this study.
Analyzing group differences and demographic contributions related to hypotheses
5, 6, and 7 was explored through two methods: 1) analyzing mean differences across
groups and 2) hierarchical regression analyses 3. Higher rates of adherence to cultural
values among women and self-reported 1st-generation individuals fit with prior
expectations from the literature that has found stronger adherence among Asian women
to values of humility, collectivism and modesty, and stronger overall traditional values
adherence among 1st generation individuals (Kim & Park, 2015). Regarding stigma,
previous studies have found higher rates of endorsed stigma among immigrant
populations in the United States and that individuals who spend more time in the United
States may engage in greater use of mental health services and have less negative
perceptions toward mental health (Chang, Natsuaki, & Chen, 2013). These patterns of
these findings, however, depend on several factors, such as ethnic background and
acculturation status, and have thus yielded mixed findings in the literature. As such,
greater levels of stigma reported among South Asians than East Asians also were
supported by the results, confirming the emerging literature in this area (Chandra et al.,
2016).
Despite significant group differences between 1st and 2nd generation individuals
on reported ASD-related stigma, generation status did not significantly predict stigma in
any of the regression analyses. A likely explanation for this finding could be that even

3

Group ESEM and CFA analyses also were conducted, though errors across analyses limited interpretation.
Parameter estimates and tables for group analyses can be found in the supplemental materials.
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though generation status did not play a role in stigma differences, it was not necessarily
overshadowed by other factors, given that the beta values in the regression analyses were
initially low, and were not statistically significant when all other variables were entered
into the equation. The regression and moderation analyses did not support part of
hypothesis 7 of ethnicity significantly influencing the relationship between values and
stigma. While the relationship between values and stigma did not differ when comparing
South Asians to East Asians and Southeast Asians, future research should still exercise
caution when discussing “Asians” as a general group.
Consistent with the usage of ethnicity as a dummy coded variable in regression
and moderation analyses, the key finding from the regression analyses confirms what was
already found in group mean difference analyses of significantly greater stigma among
South Asians than East Asians, and that this effect did not take away any variance that
may have been captured by the comparison between South Asians and Southeast Asians,
due to the order of entry into the regression analyses. While overall levels of stigma were
low in this sample, the significant differences between South and East Asians confirm the
previous limited, but meaningful research findings suggesting that South Asians tend to
report more negative evaluations toward mental health and disruptive behaviors than
other Asian groups (Chandra et al., 2016).
Furthermore, regression analyses confirmed this by also adding that this effect
was significant even after controlling for generation status and other demographic
variables.
Regarding other differences in Asian ethnic subgroups, preliminary and
descriptive results did not yield differences among South Asians, East Asians, and
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Southeast Asians on cultural values, despite prior expectations due to the notion that
adherence to values likely differs across groups (Kim et al., 2001). Though the
substantially greater size of the East Asian subsample versus in the other groups likely
played an important role, this finding also highlights the perspective of cultural
differences across Asian groups (Kim et al., 2015). Furthermore, despite subsequent
studies confirming that the measure is appropriately reliable for other Asian ethnic groups
(Iwamoto & Liu, 2010; Kim et al., 2001), it is important to note that the AVS-R
originally was normed on a sample of primarily East Asian individuals. Future research
should continue to explore the heterogeneity among Asian ethnic groups to better
understand underlying contributors toward these differences. Gender differences in
adherence to cultural values was to be expected, given support from previous studies in
the literature (Chandra et al., 2016; Iwamoto & Liu, 2010). Specifically, as previously
discussed, women in Asian communities are often socialized to endorse and adhere to
more traditional cultural values such as collectivism, conformity to norms, and
maintaining family reputation. The findings of gender differences in values also confirms
patterns of findings in the literature that highlight the relevance of gender and culturespecific roles in Asian communities.
Methodological Implications From ESEM
For hypotheses 3 and 4, the use of an emerging and increasingly used statistical
approach of ESEM provided a novel perspective and framework to understand
underlying relationships between cultural values and ASD knowledge and stigma, as well
as to expand upon descriptive and correlational results. Overall, the factor grouping of
items that focused on filial piety and respect had the greatest number of significant
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loadings from three subscales of the ASK-Q. The loading of the stigma subscale onto
items relating to filial piety supports part of hypothesis 2. A core symptom of autism in
children is a lack of understanding of social rules and socially appropriate behaviors in
community settings (Zuckerman et al., 2018). Children who exhibit these behaviors,
therefore, may be particularly stigmatized among Asian communities given the
intersection between social rules and the value of showing respect to elders (Minhas et
al., 2015). Individuals who value respect for elders likely have pre-conceived
expectations for how children should behave, and when these behaviors are violated as a
function of socially inappropriate behaviors in ASD, this may result in negative
consequences. Stigma also was related significantly to items focusing on conforming to
norms. Children and individuals with ASD can exhibit disruptive and repetitive behaviors
that violate normative sociocultural expectations in collectivistic cultures where the
perception of maintaining reputation and conforming to community rules is particularly
important (Chandra et al., 2016). While the AVS-R items focused more on general
conformity in collectivistic cultures, this finding supports the notion that endorsement of
stigmatized attitudes towards certain behaviors directly relates to our value-based
perceptions about those behaviors. The significant relationship between stigma and these
two core areas of cultural values provides a preliminary understanding, consistent with
the goal of hypothesis 2, of characterizing stigma towards ASD among Asian individuals
in the United States.
The significant loading of treatment knowledge of ASD onto values of respect for
elders may have occurred in part because several items on the treatment subscale of the
ASK-Q focus on the implications of ASD symptom severity from childhood to adulthood

34
(i.e., “With the proper treatment, most children diagnosed with autism eventually
outgrow the disorder”). Given that filial piety relates to respect and value for elders, this
finding may reflect that aspects of treatment measured on the ASK-Q (i.e., the ability to
grow independently as an adult, that children may be able to “outgrow” autism) may have
a cultural basis (Perepa, 2014). Overall, while interpretations for this particular grouping
of items are based on only two strong indicators of filial piety and respect, this may
reflect that this particular value shares more of a cultural basis related to aspects of ASD
knowledge and stigma than other value dimensions.
The significant loadings of ASD diagnosis knowledge onto achievement-related
values seem to make sense conceptually. Valuing high achievement likely relates to how
much knowledge an individual may have about factual, straightforward aspects of a
construct. Many of the items on the diagnosis subscale of the ASK-Q focus more on
factual components of ASD rather than perceptions or stigma against core ASD
behaviors. Individuals who report high achievement values strive to achieve
academically, which may in turn relate to the behaviors they engage in to acquire
knowledge (Kim et al., 2015). While this study did not have prior expectations as to how
other aspects of ASD knowledge may relate to cultural value dimensions, exploring this
finding further may provide interesting perspectives on better understanding the
intersection between knowledge perceptions and values related to achieving and
acquiring knowledge.
Lastly, treatment knowledge also loaded positively onto values of humility and
modesty. While there were no prior expectations for the underlying relationship between
treatment knowledge and the value of modesty, the loading may again reflect that aspects
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of treatment knowledge are culturally based (Ennis-Cole et al., 2013). It is important to
keep in mind that many of these findings are interpreted on the basis of 2-3 indicators on
the AVS-R with low-moderate factor loadings. Therefore, any cross-loadings were
interpreted with caution (Kim et al., 2001).
The ESEM results did not confirm prior expectations that stigma towards ASD
would be related to the value of emotional self-control. This may be due in part to the
generally poor fit of these items in the ESEM analyses, suggesting that while the items
themselves measure the value of emotional self-restraint among Asian cultures, there is
not a reliable factor on the AVS-R to group these items together (Kim & Hong, 2004).
Furthermore, the hypothesis that the relationship between cultural values and stigma
would be stronger than other areas of ASD knowledge was not supported as per the factor
loadings on the ESEM analyses. The lack of support also is recognized, however, in light
of the exploratory nature of this study and that this is the first study to attempt to better
characterize and illuminate the relationship between ASD stigma and cultural values.
Furthermore, average scores of stigma associated with ASD were low, which limited the
magnitude of interpretations of correlational findings and parameter estimates. This
remains an important consideration for future research and to investigate whether
findings may vary when stigma levels are high.
Limitations
In light of the strengths and contributions of this study, it is important to note that
some findings in this study should be interpreted in light of some very specific
considerations. Overall, the size significant group differences across demographic
variables for stigma was small, which likely can be explained by the initial low levels of
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stigma in this sample, as well as low variability across groups in stigma. Furthermore,
while groups for gender and generation status had relatively equal sample sizes for group
comparisons, there was overall not much variability in knowledge, stigma, or values.
Low variability in stigma and values limited the strength and interpretability of regression
analysis results. This lack of variability, however, also may be explained by samplerelated factors. Participants in this project were recruited through TurkPrime, and while
this sample has several strengths reflecting reliable recruitment and cultural diversity of
participants, TurkPrime workers likely do not reflect the perspectives, opinions, and
beliefs of individuals in the community. Specifically, individuals from TurkPrime likely
have greater resources to knowledge and technology and therefore are not necessarily
“traditional” community members. Their participation in a tech-based platform and
access to greater resources than other community samples also may have contributed to
the high number of individuals who endorsed prior knowledge of ASD in this sample, as
well as potentially greater exposure to individuals who may have ASD, given the nature
of the TurkPrime platform. Though these theories require further robust evidence for
confirmation, it may be interesting to replicate this study in a community sample and
compare variability in levels of knowledge, stigma, and values.
The rationale behind using the ASK-Q was its comprehensive nature and
deliberate intention to address the lack of standardized and cross-cultural measures of
ASD knowledge in the United States (Harrison et al., 2016; Harrison et al., 2017). While
the measure included a wide range of areas of knowledge and stigma, the items and how
they are scored limits the assessment of the degree of “true knowledge” each participant
reported about a particular aspect of ASD. Furthermore, it is unclear among participants
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who reported no prior knowledge of ASD whether they had no knowledge at all or just
limited knowledge of ASD. It may be helpful to gather more information for future
research to determine whether individuals who report having no prior knowledge ASD
can be “valid” reporters of knowledge and stigma concerning ASD. Nonetheless, the
inclusion of an initial screener question to assess for prior ASD knowledge was a helpful
starting point, and it will be important for further research to gather more detailed
information on the range of prior knowledge, experience, and/or interactions with
individuals with autism.
Other Error Considerations
The current study used empirically-driven guidelines to attempt to remedy some
of the errors encountered in the ESEM analyses. For instance, on the AVS-R, the items
“One should think about one’s group before oneself,” “Modesty is an important quality
for a person,” and “One should be humble and modest,” yielded negative residual
variances on multiple analyses comparing model fit across groups. Although each item
distribution was examined separately to check for unusual patterns, these items did not
have any outliers, odd distributions, or extreme correlations that may have led to negative
residual variance (cf. Muthen, 2007). For the ASK-Q, the two items that caused errors in
the observed models were in the stigma subscale (“Autism is caused by God or a supreme
being”, “Autism is due to cold, rejecting parents”). After further examination, these items
did have extreme distribution cuts that likely contributed to negative residual variance,
though after further examination, removing them from ESEM analyses did not
significantly alter model fit (cf. Muthen, 2006). It is important to keep in mind, however,
that skew and kurtosis in the stigma subscale of the ASK-Q does not necessarily suggest
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a problem with the factor itself (cf. Muthen, 2006). Multiple explanations to better
understand the distribution of the items include wording of the items, more than half of
the participants having prior knowledge of autism (which may have influenced their
endorsements of stigma), and that this sample generally endorsed mild levels of stigma
overall.
Future Directions and Research
The consideration of between and within group differences among Asian groups,
as well as the expansion of this across other demographic variables, makes this study
unique in a field of literature that often overlooks these areas. Future research should
continue to investigate the heterogeneity of Asian groups with respect to perceptions and
evaluations of ASD, as well as differences in values adherence. Although the AVS-R was
the most well-suited measure for this project, future studies should consider using more
reliable measures that can separate value dimensions to examine differences in these
dimensions and how they may relate to knowledge and evaluations of ASD (Abdullah &
Brown, 2011; Methikalam et al., 2015). Doing this would also emphasize the importance
of not approaching Asian groups homogeneously, a particularly important area in which
professionals should exercise caution.
While the flexibility of ESEM provided the ability to analyze how specific aspects
of cultural values may be related to the four dimensions of ASD knowledge, next steps in
research should be to illuminate which types of stigma (i.e., affiliate stigma, self-stigma,
public stigma, etc.) may have a stronger association with values. Including more
comprehensive measures of values and stigma would be helpful to uncover these patterns
in greater detail. It is surprising and perplexing that few studies have attempted to study
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these constructs together. Nonetheless, this study aspires to encourage future research to
investigate the nuances of these relationships in greater detail. This process would likely
also include further replication and validation of the subscales of the ASK-Q, given that it
is a newly developed measure, in more representative samples of individuals living in the
United States.
As outlined above, several results from this study were within the low to moderate
range. Using multiple measures of knowledge assessment, stigma, and cultural values, for
example, may be helpful to capture broader ranges of these areas and elucidate these
factors further. Future studies should consider continuing the use of analytic methods
(e.g., group mean difference and regression analyses) to replicate analyses with a subset
of participants who reported moderate to high levels of stigma to examine the pattern of
group differences in this subset of individuals. Replicating these findings in community
samples, for example, will likely be useful given that community samples tend to report
greater stigma towards overall mental health (Broady et al., 2017).
Lastly, the multidimensional and multi-faceted nature of stigma as a construct
should be considered in future research. For instance, reporting knowledge about stigma
does not necessarily lead to endorsing stigma, though more stringent methods need to be
developed to verify this. Endorsement and knowledge of stigma may also differ
depending on the type of stigma being measured, which likely also would influence its
relationship with culturally based values and perceptions. Therefore, while a strength of
this study was in its deliberate intention to incorporate culture as a fundamental factor in
understanding stigma, further and more careful assessment of knowledge and
endorsement of ASD-related stigma is a key area for future consideration.
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APPENDIX A

Table 1
Means and Standard Deviations of Variables (N = 373)
_________________________________________________________
Variable
M/%
SD
_________________________________________________________
1. Age

32.69

9.78

2. Gender

52% women



3. Generation status

51% 1st gen.



4. Ethnicity

48.5% EA



5. AVS-R Total

2.49

.30

6. ASK-Q DT

9.26

4.28

7. ASK-Q ET

4.58

2.32

8. ASK-Q TX

6.62

2.52

9. ASK-Q ST

1.53

1.17

10. Eng. Fluency
4.55
.68
_________________________________________________________
Note. AVS-R= Asian Values Scale-Revised. ASK-Q= Autism Stigma
and Knowledge Questionnaire. ASK-Q DT= Diagnosis/symptom
subscale. ASK-Q ET= Etiology subscale. ASK-Q TX= Treatment
subscale. ASK-Q ST= Stigma subscale. N = 373. Gender is coded as 1
= male, 2 = female. Ethnicity is coded as 1 = South Asian, 2 = East
Asian. Generation status is coded as 1 = first in family to live abroad, 2
= not first in family to live abroad; Eng. Fluency = English language
fluency. 1st gen.= 1st-generation. EA= East Asian.

-.04
-.12*
.04
.02
-.08
.02
.06
-.01
.08
.03

2. Gender

3. Generation status

4. Ethnicity (SA)

5. Ethnicity (EA)

6. Ethnicity (SEA)

7. AVS-R Total

8. ASK-Q DT

9. ASK-Q ET

10. ASK-Q TX

11. ASK-Q ST

.01

.18**

.04

.21**

.05

.07

-.05

-.00

.03

-

-.10

-.07

-.03

-.00

-.09

.15**

.09

-.22**

-

.19**

.06

.05

-.05

.05

-.33**

-.69**

-

-.16**

-.06

-.04

.05

-.04

-.46**

-

-.03

.01

-.01

-.04

-.01

-

.13**

.12*

-.07

.14**

-

.37**

.66**

.58**

-

.63**

.55**

-

.42**

-


p < .10, *p < .05, **p < .01.

†

live abroad, 2 = not first in family to live abroad; Eng. Fluency = English language fluency. All statistically significant correlations are in bold.

South Asian, 2 = East Asian, 3= Southeast Asian. SA= South Asian; EA= East Asian; SEA= Southeast Asian. Generation status is coded as 1 = first in family to

Etiology subscale. ASK-Q TX= Treatment subscale. ASK-Q ST= Stigma subscale. N = 373. Gender is coded as 1 = male, 2 = female. Ethnicity is coded as 1 =

Note. AVS-R= Asian Values Scale-Revised. ASK-Q= Autism Stigma and Knowledge Questionnaire. ASK-Q DT= Diagnosis/symptom subscale. ASK-Q ET=

12. Eng. Fluency
-.05
-.01
.12*
-.10
.07
.03
-.12*
.04
-.07
-.03
-.19**
_________________________________________________________________________________________________________________________________



1. Age

Variable
1
2
3
4
5
6
7
8
9
10
11
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

Correlations Among Variables (N = 373)

Table 2

52

1039.120
218.225
279.957
208.642
354.065
273.886

Model: ESEM of ASK-Q

ASK-Q CFA (DT)**

ASK-Q CFA (ET)

ASK-Q CFA (ET)***

ASK-Q CFA (TX)

ASK-Q CFA (TX)****

54

77

54

104

119

942

1074

.780

.757

.633

.674

.963

.980

.782

.731

.713

.552

.623

.957

.976

.771

1.883

1.865

1.634

1.491

1.057

.763

1.678

.104

.098

.088

.067

.047

.017

.052

(table continues)

ASK-Q CFA (ST)
36.106
20
.905
.867
.880
.046
______________________________________________________________________________________________________

2140.661

Model: CFA of ASK-Q*

Model
χ²
df
CFI
TLI
SRMR/WRMR
RMSEA (90% CI)
______________________________________________________________________________________________________

______________________________________________________________________________________________________

Fit Indices for CFA and ESEM Models: ASK-Q (49 Items)

Table 3

53

****Dropped item with negative residual variance.

***Dropped four items with negative residual variance.

**Dropped item with negative residual variance.

*CFA of ASK-Q was conducted removing the shared items between subscales and only retaining those items in the stigma subscale.

factor of ASK-Q; TX= treatment subscale factor of ASK-Q; ST= stigma subscale factor of ASK-Q.

ASK-Q= Autism Stigma and Knowledge Questionnaire; DT= diagnosis/symptom subscale factor of ASK-Q; ET= etiology subscale

Approximation, 90% confidence interval; CFA= confirmatory factor analysis; ESEM= exploratory structural equation modeling;

Standardized Root Mean Square Residual; WRMR = Weighted Root Mean Residual; RMSEA = Root-Mean Square Error of

Note. χ²= χ-squared statistic; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =

54

672.095
298.25
229.052

CFA of AVS-R modified*

ESEM of AVS-R

ESEM of AVS-R**

147

165

259

272

.947

.921

.756

.586

.900

.857

.717

.544

.029

.033

.071

.122

.039

.038

.065

.083

**Item dropped for negative residual variance.

*Items dropped for negative residual variance.

modeling; EFA = exploratory factor analysis; AVS-R = Asian Values Scale-Revised.

of Approximation, 90% confidence interval; CFA = confirmatory factor analysis; ESEM = exploratory structural equation

Standardized Root Mean Square Residual; WRMR = Weighted Root Mean Residual; RMSEA = Root-Mean Square Error

Note. χ² = χ-squared statistic; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =

___________________________________________________________________________________________________

971.265

CFA of AVS-R

Model
χ²
df
CFI
TLI
SRMR/WRMR
RMSEA (90% CI)
___________________________________________________________________________________________________

___________________________________________________________________________________________________

Fit Indices for CFA and ESEM Models: AVS-R

Table 4
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249.080

165

.946

.903

.029

.037

**Model with ASK-Q subscales loading on AVS-R items, and correlations between ASK-Q subscales.

*Model run with only stigma subscale of ASK-Q as co-variate.

ASK-Q = Autism Stigma and Knowledge Questionnaire; AVS-R = Asian Values Scale-Revised.

Approximation, 90% confidence interval; CFA = confirmatory factor analysis; ESEM = exploratory structural equation modeling;

Standardized Root Mean Square Residual; WRMR = Weighted Root Mean Residual; RMSEA = Root-Mean Square Error of

Note. χ² = χ-squared statistic; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =

ESEM of AVS-R, ASK-Q observed subscales**
300.956
219
.962
.935
.028
.032
___________________________________________________________________________________________________________

ESEM of AVS-R, stigma co-vary*

Model
χ²
df
CFI
TLI
SRMR/WRMR
RMSEA (90% CI)
___________________________________________________________________________________________________________

___________________________________________________________________________________________________________

ESEM Analyses: ASK-Q and AVS-R Cross-Loading

Table 5

56
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Table 6
Multiple Hierarchical Regressions Predicting Stigma
______________________________________________________________________________________
SE
beta
t
95% CI
R2
R2change
Variable
B
______________________________________________________________________________________
DV: Stigma
______________________________________________________________________________________
.010

.010

.041**

.032**

Step 1
Gen. status

-.223

.122

-.095

-1.822

[-.463, .018]

Gender

.039

.120

.017

.326

[-.197, .276]

Age

.002

.006

.016

.313

[-.010, .014]

Step 2
Gen. status

-.140

.124

-.060

-1.133

[-.384, .103]

Gender

.030

.119

.013

.254

[-.204, .264]

Age

.002

.006

.015

.298

[-.010, .014]

.137

-.203

-3.465

Ethnicity
EA (vs. SA)

-.475**

[-.744, -.205]

SEA (vs. SA)
-.345
.179
-.114
-1.926
[-.697, .007]
______________________________________________________________________________________
Note. R = .199; Adjusted R² for final model = .029. Gen. status= generation status (1= 1st generation, 2=
2nd generation). Gender was coded as 1= male, 2= female. Ethnicity was transformed as a dummy coded 3level variable, with South Asians as reference group. EA= East Asian; SA= South Asian; SEA= Southeast
Asian.
†

p < .10, *p < .05, **p < .01.
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Table 7
Multiple Hierarchical Regressions Predicting Stigma; Including Values
______________________________________________________________________________________
SE
beta
t
95% CI
R2
R2change
Variable
B
______________________________________________________________________________________
DV: Stigma
______________________________________________________________________________________
.010

.010

.041**

.032**

.055**

.024**

Step 1
Gen. status

-.223

.122

-.095

-1.822

[-.463, .018]

Gender

.039

.120

.017

.326

[-.197, .276]

Age

.002

.006

.016

.313

[-.010, .014]

Step 2
Gen. status

-.140

.124

-.060

-1.133

[-.384, .103]

Gender

.030

.119

.013

.254

[-.204, .264]

Age

.002

.006

.015

.298

[-.010, .014]

Ethnicity
EA (vs. SA)

-.475**

.137

-.203

-3.465

[-.744, -.205]

SEA (vs. SA)

-.345

.179

-.114

-1.926

[-.697, .007]

Step 3
Gen. status

-.118

.124

-.050

-.953

[-.361, .125]

Gender

.016

.118

.007

.132

[-.217, .249]

Age

.002

.006

.014

.266

[-.010, .014]

Ethnicity
EA (vs. SA)

-.464**

.136

-.198

-3.408

[-.732, -.196]

SEA (vs. SA)

-.340

.178

-.114

-1.912

[-.691, .010]

AVS-R
.476**
.209
.116
2.271
[.064, .888]
______________________________________________________________________________________
Note. R = .099; Adjusted R² for final model = .028. AVS-R = Asian Values Scale-Revised (AVS-R full
mean score). Gen. status= generation status (1= 1st generation, 2= 2nd generation). Gender was coded as 1=
male, 2= female. Ethnicity was transformed as a dummy coded 3-level variable, with South Asians as
reference group. EA= East Asian; SA= South Asian; SEA= Southeast Asian.
†

p < .10, *p < .05, **p < .01.

59

Table 8
Moderation Analyses for Ethnicity on Values and Stigma
________________________________________________________________________
Predictor
B
t
SE
95% CI
R2
R2change
________________________________________________________________________
DV: Stigma
________________________________________________________________________
.054**
AVS-R values

.509**

2.388

.213

[.089, .929]

Values X SA

.374

.919

.407

[-.426, 1.173]

Values X EA

.064

.131

.493

[-.905, 1.03]

Values X SEA
.480
.749
.640
[-.779, 1.739]
_______________________________________________________________________
Note. AVS-R = Asian Values Scale-Revised (AVS-R full mean score). Ethnicity was
transformed as a dummy coded 3-level variable, with South Asians as reference group.
EA= East Asian; SA= South Asian; SEA= Southeast Asian. Values X SA, Values X EA,
Values X SEA= computed interaction terms between values and each ethnicity group.
†

p < .10, *p < .05, **p < .01.

Figure 1. ASK-Q CFA Measurement Model.
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Figure 2. AVS-R CFA Measurement Model.
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Figure 3. ASK-Q ESEM Model.
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Figure 4. AVS-R ESEM Model.
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Figure 5. ESEM of ASK-Q and AVS-R.
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